Penetration of three transmembrane segments of Slc11a1 in lipid bilayers.
Slc11a1 is a divalent metal cation transporter with 12 putative transmembrane domains (TM) and plays a role in host defense. In present work, we investigated the secondary structure and topology of the peptides associated to Slc11a1-TM2, TM3 and TM4 (wildtype peptides and function-relating mutants) in the phospholipid vesicles (DMPC, DMPG and their mixtures) using circular dichroism, fluorescence spectroscopy and differential scanning calorimetry. We found that TM3 is obviously different in secondary structure and topology from TM2 to TM4 in the lipid membranes. The peptide TM3 is less structured and embedded in the lipid membranes less deeply than TM2 and TM4 at pH 5.5 and 7. The insertion position of TM3 in the lipid membranes is adjusted by pH, more deeply at more acidic pH environment, whereas the locations of TM2 and TM4 in the lipid membranes are less changed with pH. The E139A substitution of TM3 significantly impairs the pH dependence of the buried depth of TM3 and causes a pronounced increase in helicity in all DMPG-containing lipid vesicles at pH 5.5 and 7 and in DMPC at pH 4. In contrast, TM2 and TM4 are similar in topology. The G169D mutation has little effect on the topological arrangement of TM4 in membranes. The property of headgroups of the phospholipids has an effect on the secondary structure and topology of the peptides. All peptides could be structured with more helicity and embedded more deeply in DMPG-containing lipid vesicles than in DMPC membrane at pH 5.5 and 7.